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ABSTRACT : 



PROBLEM TO BE SOLVED: To evaluate the performance of an 
resin 

accurately by passing a performance evaluation water through a 
regenerated 

resin and estimating a material transfer coefficient 

based on 

♦-Viz 



resin 2 is transferred to a 



SOLUTION: A mixed 
regeneration 

column 7 when the end of water supply is reached. it is separated 
into an 

upper resin layer and a lower cation- exchange resin 

Ilaye fZwh ic HZ. 



tfi^fc^a^eqene^a^ 
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regenerated mixed 

resin is transferred to a resin storage tank 8 and 

stored 

therein. The regenerated mixed resin 2 is returned 

back to a 

desalting column and mixed before pure water is supplied to the 
desalting 

column. Drain is fed to an ion chromatographic analyzer 13 in order 
to measure 

the concentration of S0<SB>4</SB> ions leaked into the drain. 
Measurement data 

is delivered to an operational controller 16 and a corresponding 
value is 

calculated from the quantity of leaked S0<SB>4</SB> ions thus 
obtaining an 

estimated value of an resin to be measured. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the method of evaluating the engine performance of the 
anion exchange resin used with ion exchange units, such as an approach of evaluating the engine 
performance of the anion exchange resin used with the ion exchange unit which processes the water 
containing an ion component, and a condensate demineralizer especially installed in condensation 
systems, such as a thermal power station and a nuclear power plant, and the equipment used for this. 
[0002] 

[Description of the Prior Art] The case where the background technique and conventional method of this 
invention are applied to the condensate demineralizer in the circulating water system furnished to the 
electric power plant of thermal power or atomic energy is made into an example, and it explains below. 
[0003] A facility of a thermal power station or a nuclear power plant cools the steam after making a 
turbine drive in seawater etc., and is used as condensation, the cycle of making a turbine drive with the 
steam which heated this condensation again and obtained it is repeated, and the water in the system 
through which it circulates in this cycle is polluted with various kinds of impurity ion and iron-oxide 
particles (clad). Then, a condensate demineralizer (ion exchange unit) is installed in the middle of the 
above-mentioned circulating water system for the removal. 

[0004] Equipment of the recovered line for reproducing the ion exchange resin which the condensate 
demineralizer generally consisted of water flow networks which consist of a mixed bed type condensate 
polisher (only henceforth a "condensate polisher"), and was usually used by this condensate polisher is 
carried out. As ion-exchange resin, they are H form or NH4. It is used so that an ion-exchange operation 
may remove impurities contained in the condensation which mixes and uses formal strong acid nature 
cation exchange resin and the ion-exchange resin of the strong base nature anion exchange resin of OH 
form, and lets water flow, such as Na ion and CI ion, and the clad in condensation may be removed by 
filtration or the absorption with deionizer if needed. When a water flow terminal point is arrived at in 
more than one usually being prepared, and one condensate polisher reaching the pressure loss and the 
constant volume throughput by are recording of a clad, or ion exchange resin being saturated with 
impurity ion etc., separating the condensate polisher which reached the water flow tenninal point from a 
water flow network, and continuing the water flow by other condensate polishers, the above-mentioned 
. condensate polisher regenerates the ion .exchange res\p of the separated condensate Dolisher by the 
recovered line, and enables continuation and playback of water flow. ' 

[0005] Regeneration stores regenerated ion exchange resin in the tank temporarily. The method which 
returns the regenerated ion exchange resin stored in this tank temporarily while making the ion exchange 
resin of a condensate polisher which reached the water flow terminal point transport to a regeneration 
tower to this condensate polisher, There are various approaches, such as a method which the ion 
exchange resin from one condensate polisher is regenerated without having a tank, and is again returned 

totheoriginal condensate polisher.-Elayback.actuation An anion exchangejresin-divides-into-the-upper 

-"^^ayer^erfin^^ 
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divide into a lower layer with a specific gravity difference, one column which performs processing to 
which cation exchange resin **** acid regenerants, such as a sulfuric acid, and alkali regenerants, such 
as caustic alkali of sodium, are ****(ed) to an anion exchange resin, and desorption of the impurity ion 
is carried out - a playback system ~ an anion and both the ON exchange resin of a cation are divided 
into a separate regeneration tower, and it reproduces in each regeneration tower another - a column ~ 
there is a playback system etc. 

[0006] As mentioned above, while the ion exchange resin used by the condensation condensate polisher 
repeats regeneration, generally it is used over several years, but since it will not be avoided that the 
engine performance deteriorates gradually if ion exchange resin is used for a long period of time, the ion 
exchange resin with which the engine performance deteriorated is exchanged. This performance 
degradation appears notably especially in the anion exchange resin which may receive contamination by 
the organic substance etc. 

[0007] In order to exchange the ion exchange resin with which the engine performance deteriorated, 
judging degradation extent as correctly as possible and managing the exchange stage appropriately is 
strongly called for with industrial equipment. Since use materials can be used effectively by performing 
this management appropriately and reduction of the amount of trash can especially be attained in a 
nuclear power plant, it is very useful, and it is because the employment cost of the condensation 
demineralization network in an electric power plant can be further reduced through these. 
[0008] Although the proposal for grasping as correctly as possible the engine performance (condition of 
degradation) of ion exchange resin is made by the former from such a viewpoint, since the performance 
evaluation of the ion exchange resin actually used by the condensation condensate polisher is not 
technically easy, it is not easy to manage the exchange stage of ion exchange resin appropriately in 
industrial equipment. 

[0009] For example, the ion exchange resin sampled from the real unit is filled up with JP,61-162749,A 
into a column with the same resin layer quantity as a real unit, and the method (henceforth a "sampling 
method") of judging the engine performance of ion exchange resin from the water quality of the treated 
water through trial water to this is proposed. However, this approach extracts ion exchange resin from a 
real unit, since it is based on actuation of a sampling method of performing a performance evaluation 
test using another trial column, it requires the time amount of several days or more, and it has the 
problem that real-time correspondence cannot be performed. Moreover, the test result by this approach 
also has the fault which cannot be referred to as that the engine performance of the ion exchange resin 
actually used is shown correctly. That is, it is because the anion exchange resin (the same is said of 
cation exchange resin) used with a condensate demineralizer has distribution width of face fixed about 
particle size, and effect of it not reflecting correctly the engine performance of the whole anion 
exchange resin of a real unit cannot be disregarded even if it examines the ion exchange resin which 
carried out the little sampling to the degree of performance degradation relating with the difference in 
this particle size (refer to JP,62-4448,A). 

[0010] Although there is a proposal of JP,62-4448,A and JP,2-36340,A as another conventional method, 
since it is the approach these as well as the above sample and carry out the performance evaluation of 
the ion exchange resin, the fault of the sampling method mentioned above to use with industrial 
equipment is unconquerable. 

[001 1] Apart from these sampling (off-line) methods, the information directly acquired horn a real unit 
Is measured, fuiu^the approuch^f cariyiiik cui, ilic tjerfo^iiance evaluiticr ~f an a~ : otj £X"hange resin is 
proposed (JP,4-220562,A). this approach — the ion exchange resin after regeneration — water flow — the 
time of returning to a column and letting pure water, condensation, etc. flow - this water flow - it is the 
approach of repeating actuation of measuring directly the anion leak leaked from a column, for every 
regeneration, investigating the hysteresis of change of the anion leak for every regeneration, and judging 
advance extent of the performance degradation of an anion exchange resin based on this. 
[0012] There is the following advantage in this approach. Namely, the amount of the anion (in the case 

7lof this sulfuric acid, when the regenerantrofrcat^ 

^VSQ4-:^leaked during usuial water : flff^ 
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operational status is a minute amount very much. Moreover, although changing by various factors is 
deficient in dependability as information which evaluates the engine performance of an anion exchange 
resin since it is not avoided since it is data obtained from a real unit reproduced ion exchange resin -- 
water flow — the time of the initial water flow returned to the column - ion exchange resin to S04 A 
certain amount of [ ion ] phenomenon leaked time-continuing is accepted, and although it is a minute 
amount, if this S04-exsorption is usually compared at the time of operational status, there is. [ much ] 
There The underwater ion kind which flows out of a column is specified, if an ion chromatography 
analysis apparatus (for example, ion chromatography measuring device for processes which carried ion 
chromatography analyzer IC-7000 by YOKOGAWA ELECTRIC CORP. (AU-10)) etc. is used - water 
flow of a real unit — That amount is on-line (in-line) detectable, and moreover, while the exsorption 
behavior (property which a leak dwindles) of this S04- in early stages of a water flow return has 
repeated playback, it changes, since the change is reflecting degradation of the engine performance of an 
anion exchange resin ~ water flow of a real unit, if the exsorption behavior of S04- at the time of 
returning reproduced ion exchange resin to a column, and resuming water flow is measured for every 
regeneration and the change hysteresis of an anion exchange resin is investigated The advance degree of 
the performance degradation of an anion exchange resin can be judged. 

[0013] water flow of the real unit which is used industrially according to this approach — since the 
condition of performance degradation can be judged from a column, using directly the information 
which S04- leaks, it excels in the point which can solve the problem of the above-mentioned sampling 
method which must take out some ion exchange resin. 
[0014] 

[Problem(s) to be Solved by the Invention] By the way, the above-mentioned approach is excellent in 
the point which does not need a resin sampling as a performance-evaluation method of the anion 
exchange resin of a industrial condensate demineralizer. However, applying the data obtained with 
specific equipment to other equipments has the problem of being difficult. 

[0015] This problem is explained as follows. Namely, generally some anion exchange resins mixed and 
used with a condensate demineralizer contact the regenerant (sulfuric acid) of cation exchange resin at 
the time of playback, and it is S04. It becomes a form (henceforth "R-S04 a form") and is S04 in early 
stages of a water flow return. Although leaked out, the extent is R-S04. It is in being influenced of (%) 
not being comparatively uniform by an equipment configuration etc. by the anion exchange resin used as 
a form. For this reason, the actual condition cannot apply simply the decision based on the change 
historical data of the anion leak for every regeneration obtained with one equipment to other 
equipments. 

[0016] In addition, originally the sulfuric acid which is a cation-exchange-resin regenerant as mentioned 
above contacts the anion exchange resin with which it should contact and which does not come out, and 
a part is R-S04. The reason used as a form is based on the following thing. That is, although actuation 
of separating an anion exchange resin and cation exchange resin with a specific gravity difference, and 
****(ing) a regenerant to each is performed in a condensate demineralizer, it is because the playback 
approach and equipment configuration which are prevented as much as possible are usually adopted 
[ that mixture of both ion-exchange resin is not avoided near the separation side, but Na form molar 
fraction in the cation exchange resin after playback, on the other hand, contacts the caustic alkali of 
sodium whose cation exchange resin is an anion-exchange-resin regenerant since lessening this 

column — it exists also in any of a playback system. In addition, when an acid regenerant is a 
hydrochloric acid, some anion exchange resins serve as a R-Cl form. 

[0017] Moreover, the approach of said JP,4-220562,A which observed the change hysteresis of the 
anion leak for every regeneration leaked from an anion exchange resin also has the problem that it is not 
enough to cope with that the high demineralization engine performance which the ion concentration 
under very advanced demineralization engine performance for which the latest condensate demineralizer 
_ _js asked, for e^ample^co^^ 
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attachment, the situation of a configuration or employment, etc. influence the change hysteresis of the 
above-mentioned anion exsorption used as the index which determines the exchange stage of ion 
exchange resin as mentioned above, presuming the prediction range of an exchange stage with a certain 
amount of width of face is not avoided. In order to secure the high demineralization engine performance 
to a condensate polisher under this situation, it becomes the employment inclination for within the limits 
of the exchange stage predicted to also perform early resin exchange, therefore the more exact 
evaluation approach is searched for. 

[0018] As mentioned above, although there is a proposal which is going to measure the degree of 
degradation of the ion exchange resin currently used for the condensate demineralizer with time from 
the former, the present condition is that insufficiency thru/or much more improvement is called for each 
industrially. 

[0019] The property of a viewpoint to an anion exchange resin in which this invention tends to solve a 
problem with difficult conquest with the above conventional techniques, The run cycle of an ion 
exchange unit, especially the above-mentioned condensate demineralizer is examined in a detail. How to 
perform effectively the performance evaluation of an anion exchange resin with a high precision as 
correctly as possible reflecting the condition of the performance degradation of an anion exchange resin, 
And it is made for the purpose of offer of the equipment for an approach effective in predicting the 
exchange stage of ion exchange resin in advance, and the performance evaluation which can be further 
used for operation of these approaches. 

[0020] Moreover, another purpose of this invention makes it possible to carry out a performance 
evaluation in the in-line condition, without picking out outside the anion exchange resin actually used in 
ion exchange units, such as a condensate demineralizer, from the equipment concerned, and is in the 
place which offers the approach which lost the effort of measurement, and the futility of time amount by 
this, and equipment. 

[0021] Furthermore, without picking out actual ion exchange resin from the equipment concerned 
outside, by carrying out a performance evaluation within the equipment (in-line), another purpose of this 
invention lessens effect of a difference of the performance degradation by the particle size distribution 
of resin etc., is exact and is to offer the approach and equipment which can perform a performance 
evaluation with a high precision etc. 

[0022] This invention lets achievement of the above various purposes pass. Especially The performance 
degradation condition of the anion exchange resin of the condensate demineralizer which is attached to 
various actual generation-of-electrical -energy facilities with which it is individually designed by various 
reasons with a real unit, structures differ as a result, and employment situations also differ, and is 
working Moreover, it is in the place which offers the equipment which offers the approach that the effect 
of the element of a proper is mitigated thru/or canceled to each facility employed individually, and the 
engine performance of an anion exchange resin, as a result the exchange stage of this resin can be 
evaluated and judged as correctly as possible, and can enforce this approach. 
[0023] 

[Means for Solving the Problem] The aforementioned purpose is attained by invention indicated to each 
claim of the claim of this application. 

[0024] Invention of the performance-evaluation approach of the anion exchange resia used with the ion 
exchange unit of this application claim 1 lets performance-evaluation water flow to the anion exchange 
. ■ resiiv whicli regenerated, and isvchai actc! ized uy [ " ^ ; ming the riass tr^v'tfer z~zffz ~ (Mass Traiisfar 
CoefficientMTC) value of the anion exchange resin concerned based on the measured value which 
measured and obtained the amount of anions leaked in this performance-evaluation water. 
[0025] Moreover, invention of this application claim 2 lets performance-evaluation water flow to the 
anion exchange resin after regeneration, and is characterized by to presume the MTC value of this anion 
exchange resin based on the measured value which measured and obtained the amount of anions leaked 
during this water flow in the equipment which has the water-flow network prepared so that an anion 

ZTZ - — e xchange resin might remove jmpurityjioa ; and the re cpy eredjine which carries out chemical playback 

.^^ -^^and^tums^this anion e xchang e":^ "'l-SCTt 
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[0026] Furthermore , invention of this application claim 3 let performance evaluation water flow on the 
mixed ion exchange resin of the cation exchange resin after regeneration , and an anion exchange resin , 
and be characterize by to presume the MTC value of the anion exchange resin concerned based on the 
measured value which measured and obtained the amount of anions leak during this water flow in the 
equipment which have the water flow network prepared so that an anion exchange resin and cation 
exchange resin might remove impurity ion , and the recovered line which cany out chemical playback of 
the cation exchange resin at least . 

[0027] The above mentioned "the mass transfer coefficient (MTC)" is an index numeric value which 
shows the ion exchange reaction rate of ion exchange resin. Correctly About an anion exchange resin, 
mix the anion exchange resin (OH form) of the measuring object, and new cation exchange resin (H 
form) by the predetermined ratio, and it is filled up in a column. It can ask by the following formula (i) 
as sulfate ion passing speed in the resin layer when letting the ammonia and the sodium sulfate of fixed 
concentration flow in this column (this is called "MTC value computing method" below). In addition, 
generally K value of a new article anion exchange resin shows the value of 2.0x10-4 m/sec extent. 
[0028] 
[Equation r| 

K= d ( l n Co /C) • • . ( i ) 

6 ( I - e ) R A • L 

K : 4ft£#ttlft£SE (m/ s e c ) 
e : 

r : y#&ms$Qttm 

F : i&S* (m 3 /sec) 
A • L : ffllBS (m 3 ) 
d : ffliBttg (m) 
Cg : XQS 0 4 Sift 

c :aaso 4 ji£ 

[0029] The reason this invention person adopted said configuration is based on the following thing. That 
is, an MTC value is an index which shows the ion exchange reaction rate which ion exchange resin has, 
and expresses the ion-exchange capacity (engine performance) of resin directly. Therefore, since the 
performance degradation of the anion exchange resin produced by organic substance contamination etc. 
is the fall of the ion-exchange capacity of resin, if this MTC value is known, it can judge the ion- 
exchange capacity of the anion exchange resin concerned, or extent of that fall (degradation) with time. 
[0030] However, it is necessary for measurement of an MTC value to use evaluation water (ammonia 
and sodium sulfate) special as mentioned above, and to be unable to let this flow to a real unit, therefore 
for measurement of an MTC value to perform the so-called resin sampling, and to measure over the time 
amount for about several days. However, now, the problem of the conventional sampling method is 
unsolvable. 

[003 1 ] Then, when it lets water flow to the anion exchange resin which this invention person etc. 
advanced examination further and was returned to the water flow system after playback in the real unit 
The amount which an anion (acid radical) leaks during this water.flqw is dependent on the ion exchange 
reaction rate which Lue anion^xchaiige resin Conreih&li^ ihe;iv5TC value cf an 

anion exchange resin has an ion exchange reaction rate and functionality, and came to invent the above- 
mentioned configuration paying attention to the ability to presume the MTC value of the anion exchange 
resin concerned based on the measured-value (detection value) data of an anion leak. In addition, as 
performance-evaluation water used in this invention, high purity waters, such as pure water which does 
not contain the ion of claim 4, and ultrapure water, or condensation can be mentioned, and, generally 

jcondensation is used suitably , moreover, water flow of the performance^ anion 

^exchange resin after-regeneratioiK-tMs^gsin^ 
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column, carrying out in a regeneration tower and carrying out within a resin storage tank, ******** can 
also perform. 

[0032] In addition, although the approach of carrying out chemical playback only of the cation exchange 
resin, transporting both ion exchange resin to after an appropriate time at a water flow network, and 
resuming water flow of condensation is proposed as the playback approach of a condensate 
demineralizer of having a water flow network and a recovered line, without performing chemical 
playback of an anion exchange resin in a recovered line when water flow processing of condensation is 
completed (JP,6-170362,A), the performance-evaluation approach of the anion exchange resin of this 
invention is suitably [ in such a case ] applicable. 

[0033] As concrete operations of MTC value presumption based on the measured-value data of said 
anion leak, the approach of claims 6-10 can be mentioned, for example, and it mentions later about this. 
[0034] Since the ion-exchange capacity at the measurement time of the anion exchange resin concerned 
can be substantially searched for by presuming the MTC value of an anion exchange resin according to 
this invention, an exchange stage can be predicted in advance correctly. 

[0035] In addition, the above "the MTC computing method" by the sampling method may be operated 
suitably at a required stage. 

[0036] It is invention of this application claim 6 preparing two or more anion exchange resins with 
which the value of MTC is known and the values' differ presumption of the MTC value in each 
aforementioned invention, and letting performance-evaluation water flow for every anion exchange 
resins of these. The value of MTC and the correlation of the amount of anions leaked performance- 
evaluation underwater are beforehand investigated according to each anion exchange resin with which 
MTC values differ. It is characterized by presuming the MTC value of the anion exchange resin of the 
measuring object concerned based on said said correlation relational data which investigated beforehand 
and has been obtained from the measured value of the amount of anions leaked when both correlation 
relational data is obtained and it lets performance-evaluation water flow to the anion exchange resin of 
the measuring object. 

[0037] As an anion exchange resin of MTC value known said in this invention, what calculated the 
MTC value with the above "the MTC computing method" can be mentioned, for example about new 
article resin and two or more anion exchange resins with which the conditions that the engine 
performance deteriorated by use differ, although an MTC value is not what is limited as a known thing - 
- 0.5, 1.0, and 1. — the case where four kinds of 5 and 2.0 (xl0-4 m/sec) are used etc. can be illustrated. 
[0038] It is performing the trial examination which lets flow performance-evaluation water (the high 
purity water or condensation preferably used with a real unit) for every anion exchange resin of MTC 
value known predetermined [ above mentioned ] according to this invention. Since the relation of the 
amount of anions leaked according to the anion exchange resin for every MTC value performance- 
evaluation underwater can be investigated beforehand and an MTC value and the fixed correlation of the 
amount of anions leaked during trial examination water flow can be acquired for example, actual 
equipment — after [ playback ] water flow - based on the correlation, an MTC value can be presumed 
from the amount of anions leaked during water flow from the anion exchange resin returned to the 
column. 

[0039] the rate (%) that some anion exchange resins of invention of this application claim 7 contact an 
acid regenerant in invention of said claim 6 in the correlation relational data of the amount of anions 
leaked uuni in.c'vaiue atvl tki^^mou'cxcudugr j;«si# of Jh* ms$$ traBsSr ^oeff^i^^feut the aaiou - 
exchange resin of MTC value known investigated beforehand — it is characterized by asking 
independently. 

[0040] The rate (%) that some anion exchange resins contact an acid regenerant is decided by the 
location of the collector (discharge means of playback drugs) arranged near the separation side when 
separating the configuration especially the anion exchange resin, and cation exchange resin of 
equipment up and down with a specific gravity difference etc., and, generally is 5% - about 30% of 

-.range, and tie anion (the case.where a;reg£njff^ _^ 

^exchange resin returned to thejroteEikE^e^ 
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amounts of exsorption anions also differ comparatively (it says below that this is "R-S04 %" or "R-Cl 
%", and the following explanation represents and explains by "R-S04 %") About the anion exchange 
resin of MTC value known mentioned above, to each R-S04 % of every performing the trial 
examination which investigates beforehand the correlation relational data of the MTC value according to 
anion exchange resin with which each MTC values differ, and the measured value of the amount of 
anions leaked to performance-evaluation underwater - R-S04 % — another both correlation can be 
acquired. As R-S04 % investigated beforehand, although not limited, the case where it carries out by 
dividing into 0%, 5%, 10%, 15%, 20%, 25%, and 30% of each **, for example can be mentioned 
typically. 

[0041] According to this invention, even when R-S04 %s differ, for example for every equipment of a 
condensate demineralizer, the MTC value in the measurement time of the anion exchange resin 
concerned can be more correctly presumed from the amount of anions leaked during water flow with 
actual equipment using the data investigated beforehand about corresponding R-S04 %. 
[0042] After invention of this application claim 8 regenerates an anion exchange resin for the correlation 
relational data of the value of the mass transfer coefficient about the anion exchange resin of MTC value 
known, and the measured value of the amount of anions leaked from this anion exchange resin, it is 
characterized by asking independently (it being called "aging time amount") in time amount length until 
it lets performance-evaluation water flow. 

[0043] the water flow from the time of generally regeneration, i.e., regeneration of regenerant ****- 
drugs extrusion-washing for example, ending said aging time amount — although time amount die length 
until it returns to a column and resumes water flow is said, in this invention, the time amount die length 
from after regeneration to water flow initiation of performance-evaluation water is said. It lays down and 
the merits and demerits of time amount are not based on the condition situation of migration of an anion 
exchange resin or storage maintenance, but when the anion in resin is spread out of resin, the anion leak 
after resumption of water flow is influenced. Therefore, in order to calculate a more exact MTC value, it 
is desirable to adopt the configuration of the above-mentioned invention in consideration of this effect. 
In addition, by the effect of aging time amount being comparatively small, and aging to sleep even when 
R-S04 %s differ, since an approximation inclination is accepted, the effect of time amount may be made 
to amend the case of other R-S04 %s using the data investigated about one anion exchange resin of R- 
S04 %. 

[0044] according to this invention — the water flow from anion-exchange-resin playback of a condensate 
demineralizer — even when time amount die length (aging time amount) until it returns to a column and 
resumes water flow differs, the MTC value in the measurement time of the anion exchange resin 
concerned can be more correctly presumed from the measured value of the amount of anions leaked 
during water flow with actual equipment. 

[0045] Invention of this application claim 9 is characterized by to calculate the MTC value of the anion 
exchange resin of the measuring object using these calibration-curve data in each aforementioned 
invention from the measured value of the amount of exsorption anions obtained when presumption of an 
MTC value asked for the calibration-curve data in which the relation between the amount of exsorption 
anions and an MTC value is shown beforehand based on the correlation relational data of a known MTC 
value and the amount of exsorption anions and it let performance-evaluation water flow to the anion 
exchange resin of the measuring object. 

[C046>Accordiivg io-thls ij&v^ntioii. the MTC cvnluecorrel ?trd TOth -thc : ?,~our^ of a~ ;> ^s tesJced fiom Hit 
anion exchange resin of the measuring object can be easily calculated using calibration-curve data. 
[0047] In addition, it replaces with using the above-mentioned calibration curve, and asks for the 
empirical formula showing the correlation relational data of an MTC value and the amount of exsorption 
anions, and the measured value of the amount of exsorption anions obtained when it let performance- 
evaluation water flow to the anion exchange resin of the measuring object is substituted for this 
empirical formula, and an MTC value can be calculated. 
.:[0_Q48] Invention of .this applicatijajr^^ thetime of measurin g the v 

jz^uu&n leak leaked from an anion:exctia^€U^n.as4hfcj^ 
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contained in the performance-evaluation underwater which lets water flow becoming minute in each 
aforementioned invention. 

[0049] on the above and saying [ the anion exsorption value of change "is minute" ] - change of the 
anion leak per unit time amount — 0 - 0.5microg[/l. ]/— for 30 minutes, the case for 0-0. lmicrog/l. / 30 
minutes can be said preferably, and the case where it is in the condition which reached the point that 
generally exsorption of an anion was called the so-called constant leak can be mentioned. 
[0050] Since according to this invention it measures when the change degree of a leak becomes small 
(detection), effect of a measurement error can be lessened. 

[0051] invention of this application claim 1 1 -- each aforementioned invention — setting - after 

[ playback ] water flow — after carrying out water-flow initiation of the performance-evaluation water 

for the time of measuring the anion leak leaked from the anion exchange resin returned to the column to 

an anion exchange resin, it is characterized by predetermined time and generally to consider as the time 

of the range for 30 minutes - 120 minutes carrying out time amount progress preferably for 10 minutes 

to 180 minutes, and according to this invention, measurement can be simplified. 

[0052] Each above invention is effective in the performance evaluation of the anion exchange resin used 

with the condensate demineralizer which could use for the performance evaluation of the anion 

exchange resin of the ion exchange unit which reproduces and uses ion exchange resin, and was 

especially installed in the condensation circulation network of an electric power plant, and prior 

prediction of an exchange stage. 

[0053] Invention of the performance-evaluation equipment of the anion exchange resin of this 
application claim 13 The record means which recorded the result of having investigated beforehand the 
correlation relational data of the MTC value according to each anion exchange resin, and the amount of 
exsorption anions, by measuring the amount of anions which lets performance-evaluation water flow to 
two or more anion exchange resins with which an MTC value is known and the values differ, and is 
leaked during the water flow, It is characterized by having an operation means to calculate the MTC 
value of the anion exchange resin this measured from a measurement means to measure the amount of 
anions leaked to the performance-evaluation underwater which let water flow to the anion exchange 
resin after regeneration, and the this measured amount of anions and the recording information of said 
record means. 

[0054] As a measurement means to measure the amount of anions leaked to the performance-evaluation 
underwater in said configuration, the ion chromatography analysis apparatus (the ion chromatography 
measuring device for processes which carried ion chromatography analyzer IC-7000 (AU-10): 
YOKOGAWA ELECTRIC CORP. make) mentioned above can be used. 
[0055] Generally said record means and an operation means can be constituted using computer 
technology, and an internal-storage means (memory), an enternal memory means, etc. can be used for 
them as a record means. 

[0056] According to this invention, the amount of anions leaked in the performance-evaluation water 
which let water flow to the anion exchange resin after regeneration can be measured with a measurement 
means (detection), and the MTC value of the anion exchange resin of the measuring object can be 
presumed in the light of the correlation relational data of an MTC value and the amount of exsorption 
anions which recorded that measurement result on the record means beforehand. 
[0057] Invention of this application claim 14 is characterized by having a judgment means to compare 

_\iJie thresholds (MTC) value* or&e -anion 

exchange resin obtained with the aforementioned operation means, and to judge the exchange stage of 
an anion exchange resin, according to this, it can predict the exchange stage of an anion exchange resin, 
and employment and managing it, such as preparation of ion exchange resin, become easy. 
[0058] The record means which recorded correlation relational data with the amount of anions leaked 
when equipment invention of this application claim 15 lets performance-evaluation water flow in said 
invention to the MTC value of each anion exchange resin, and each anion exchange resin It is 

Llcharacterized:by r ecor ding'cfrfrdati operational some : ~ 
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(%) exception, and/or after regeneration. Invention of claim 16 is characterized by the thing which 
specify the correlation relational data applicable to the anion exchange resin of the measuring object and 
for which it has external input means, such as a keyboard, for example from from among the correlation 
relational data recorded on said record means. 

[0059] According to this invention, the performance-evaluation equipment of the anion exchange resin 
which can be used in common with the ion exchange unit with which the structure of equipment differs 
from the situation of employment by preparing the record means which recorded the correlation 
relational data of an MTC value in case [ various ] R-S04 % differs from aging time amount, for 
example, and the amount of exsorption anions can be offered. 
[0060] 

[Embodiment of the Invention] This invention is explained based on the example shown in a drawing 
below. 

[0061] The configuration outline of the condensate demineralizer constituted in order that operation 
gestalt 1 drawing 1 might enforce this invention approach was shown as a flow Fig., and this condensate 
demineralizer is equipped with three condensate polishers (water flow column) 1. 
[0062] this drawing — setting — 1 — respectively — a column — the condensate polisher filled up with the 
cation exchange resin of H form (or NH4 form) and the anion exchange resin of OH form as mixed ion 
exchange resin 2 inside is shown, and the condensation inhalant canal 4 is connected with the upper part 
of each condensate polisher 1 through an inlet valve 3, respectively, and the condensation excurrent 
canal 6 is connected with the lower part through the outlet valve 5, respectively. 
[0063] The resin storage tank for storing the cation exchange resin and the anion exchange resin which 
showed the regeneration tower of a playback system 1 column, and reproduced 8 in this regeneration 
tower 7 in order that 7 takes out mixed ion exchange resin 2, and it may back-wash-dissociate and it may 
reproduce it from the condensate polisher 1 which reached the water flow terminal point temporarily is 
shown. The upper part of a regeneration tower 7 is connected, respectively with the resin migration 
tubing 9 shown by the lower part and the dotted line of each above-mentioned condensate polisher 1, 
and the lower part of a regeneration tower 7 is connected with the resin migration tubing 10 shown by 
the dotted line as well as the upper part of a resin storage tank 8, and the lower part of a resin storage 
tank 8 and the upper part of the three above-mentioned condensate polishers 1 are further connected 
with the resin migration tubing 11, respectively. In addition, about the valves attached, respectively so 
that it may carry out off [ of these resin migration tubing 9, 10, and 11] only at the time of the need, 
since drawing becomes complicated, it is omitting for convenience. 

[0064] The inlet valve 3 and outlet valve 5 of the above-mentioned condensate polisher 1 are closed, the 
normally closed valve of the resin migration tubing 9 which does not carry out another side illustration 
is opened, continuing water flow demineralization processing of other two condensate polishers 1 and 1, 
supposing it usually operated the condensate demineralizer and the mixed ion exchange resin 2 of the 
condensate polisher 1 on the left-hand side of a now Fig. reached the water flow terminal point, and the 
mixed ion exchange resin 2 of this condensate polisher 1 is made to transport to a regeneration tower 7 
by the shape of a slurry in the above configuration. 

[0065] Moreover, when migration to the regeneration tower 7 of the resin 2 which reached the water 
flow terminal point is completed, the reproduced mixing ion exchange resin 2 .stored by the resin storage 
tank 8 temporarily is made to transport to the above-mentioned condensate polisher 1 by the shape of a 
MUyij wiui nit: icSiiii miration iubiu£ 1 1, ijie ab^ w ^-inei:tionedLinj^vr^ve3 sid outlet vaive 5 are 
opened with completion of migration, and it is made to return to the condition of performing water flow 
demineralization processing again. 

[0066] On the other hand, as for the mixed ion exchange resin 2 sent to the regeneration tower 7 from 
the condensate polisher 1, playback is performed by the usual regeneration. Namely, an anion exchange 
resin and cation exchange resin are separated into a vertical bilayer by back wash separation etc., and, as 
for the mixed ion-exchange resin transported into the regeneration tower 7, a regenerant is ****(ed) to 
r each resin (as opposed to cation exchang^esin^La^ulfM 
^caustic alkali of sodium i^**£(ed)4S;aod^a^ 
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the knockout of the ****(ed) drug solution and washing of resin are performed following this, and 
regeneration is ended. 

[0067] Through the resin migration tubing 10, the mixed ion exchange resin which playback ended is 
transported to a resin storage tank 8, and storage standby is carried out. 

[0068] The outline of regeneration of the resin in a regeneration tower 7 is shown in drawing 2 . That is, 
a back wash is carried out in a column 701, and the lower cation exchange resin 702 and the upside 
anion exchange resin 703 which were detached by stillness by specific gravity form the separation side 

704, and are separated, in order [ and ] to make it cation exchange resin not contact an alkali regenerant 
(for example, NaOH solution) — regenerant waste fluid - a column -- the collector 705 extracted outside 
is arranged in the fixed location (for example, about 100mm) of this separation side 704 top. this 
condition -- first — a column - the alkali regenerant for the upper part to anion-exchange-resin playback 
(NaOH solution) ****(ing) - the column from a collector 705 - outside — an extract ~ subsequently - 

- a column » the acid regenerant for the cation-exchange-resin playback from the lower part (for 
example, sulfuric-acid solution) cation exchange resin -- ****(ing) -- the column from a collector 705 

- it extracts outside and each resin is reproduced. The anion exchange resin which exists in the fixed 
range 706 of a collector 705 which results in the bottom a little from said separation side 704 by this 
contacts a sulfuric-acid solution, and is R-S04. It becomes a form and is this R-S04. It will become R- 
S045% if the percentage to the whole anion exchange resin of the anion exchange resin used as a form 
is 5%. The above configuration and actuation are the same as that of the case of the conventional 
condensate demineralizer. 

[0069] By above-mentioned explanation, a sulfuric-acid solution is contacted at the time of cation- 
exchange-resin playback so that clearly, and it is R-S04. The rate of the anion exchange resin used as a 
form You may say that it is mostly decided by distance between the attachment location of a collector 

705, and the separation side 704 formed. The rate of an anion exchange resin of contacting a sulfuric- 
acid solution increases, so that the location of the separation side 704 separates from the location of a 
collector 705 caudad, and the more the location of the separation side 704 approaches the location of a 
collector 705 conversely, the more the rate decreases. 

[0070] in addition, to the playback approach in a playback facility of a condensate demineralizer cation 
exchange resin and an anion exchange resin are reproduced in the same regeneration tower like ****-- 
being the so-called ~ besides a playback system 1 column Although there is the approach of 
transporting the anion exchange resin divided into the upper layer to an anion regeneration tower, and 
reproducing both ion exchange resin in a respectively different regeneration tower after detaching cation 
exchange resin and an anion exchange resin by specific gravity in a cation [ separation-cum-] 
regeneration tower In this case, it is R-S04 by contacting the sulfuric acid whose anion exchange resin 
which remains in a cation [ separation-cum-] regeneration tower after anion-exchange-resin migration is 
the regenerant of cation exchange resin. Formal resin is generated. In this case, the amount of the anion 
exchange resin which remains in a cation [ separation-cum-] regeneration tower, i.e., a sulfuric acid, 
contacts, and it is R-S04. The amount of the anion exchange resin used as a form is decided by relation 
with the attachment location of migration opening of the anion exchange resin attached to this cation 
[ separation-cum-] regeneration tower, in order to extract the separation side formation location of cation 
exchange resin and an anion exchange resin, and the anion exchange resin divided into the upper layer 
outside a cation [ separation-cum-] regeneration tower and to transport it to an anion regeneration tower. 

[0071] Next, the characteristic configuration in this example and actuation are explained. 
[0072] As mentioned above, predetermined regeneration is performed about the mixed ion exchange 
resin 2 transported to the regeneration tower 7, the mixed ion exchange resin 2 with which this 
regeneration was able to be managed with the playback system 1 column is transported to a resin storage 
tank 8, and storage standby is carried out to migration to the following condensate polisher. And after 
the reproduced mixing ion-exchange resin 2 which was being stored in the resin storage tank 8 is 
transported to the condensate polisher 1 wliich..extracti^th£ ^ 
^= ^operates mixing, blow, recy-ding^ eteg85g|1S^^ 
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outlet valve 5, and performing water flow demineralization processing again. In addition, from the 
termination time of regeneration, resin is returned to a condensate polisher 1 from a resin storage tank 8, 
mixing is ended, in this example, the time amount die length of the time of starting blow actuation in a 
regeneration tower 7 ages to sleep, and it serves as time amount. 

[0073] And in this example, after returning reproduced mixing ion exchange resin 2 to a condensate 
polisher 1 from a resin storage tank 8 and performing mixed predetermined actuation, as opposed to this 
condensate polisher, predetermined time supply of the pure water (for example, below 5microS/cm) is 
carried out by SV 10-50 from the pure-water supply pipe 12 at the condensate polisher concerned. S04 
which supplied water to the ion chromatography analysis apparatus 13 which carried out off [ of the 
normally closed type valve 15 ], and was shown by drawing 1 through the water pipe 14, and leaked the 
wastewater (pure water) produced in that case during this wastewater Ion concentration is measured and 
the measurement data for MTC value presumption to an anion exchange resin is obtained. The obtained 
measurement data is sent to an arithmetic sequence unit 16. In addition, above-mentioned ion 
chromatography analyzer IC-7000 (YOKOGAWA ELECTRIC [ CORP. ] CORP. make) known as 
equipment which specifies an ion kind and can detect the amount of ion as the above-mentioned ion 
chromatography analysis apparatus can be used. 

[0074] Drawing 3 shows the outline of said arithmetic sequence unit, and consists of these examples as 
follows, namely, to the main arithmetic unit 161 which consists of MPU (microcomputer unit) It ages to 
sleep with R-S04 % (this example for example, R-S04 5%) peculiar to the mixed ion exchange resin 2 
of the equipment concerned decided by the condensate polisher 1 of drawing 1 and the configuration of 
a regeneration facility, and actuation. The information on time amount An operator inputs with the 
external input equipments 162, such as a keyboard, beforehand, and the data in which the MTC value of 
a proper and the correlation of the amount of exsorption anions are shown are read to R-S04% and 
aging time amount which correspond from storage (record) equipment 163 by this input. In addition, the 
actuation mentioned later can investigate beforehand the correlation relational data of the MTC value of 
a proper, and the amount of exsorption anions, for example, this R-S04 % and aging time amount can 
store it in storage 163 as a ROM. 

[0075] Next, S04 leaked in the pure water blown when pure water is supplied to the mixed ion- 
exchange resin returned to the condensate polisher by the ion chromatography analysis apparatus 13 of 
drawing 1 mentioned above (discharge) Exsorption SO 4 in the time of measuring ion (detection) and 
carrying out fixed time amount (for example, 120 minutes) progress from pure-water blow initiation The 
amount of ion is detected and this information is inputted into the main arithmetic unit 161 as 
measurement information. 

[0076] And it is based on the correlation relational data of an MTC value and the amount of exsorption 
anions which corresponds to the equipment of drawing 1 at R-S04 % of a proper, and aging time 
amount, and is the exsorption SO 4 of the above-mentioned measurement information. The MTC value 
which corresponds from the amount of ion is computed. This serves as MTC estimate of the anion 
exchange resin in the mixed ion exchange resin concerned used as the measuring object. 
[0077] The MTC estimate of the computed anion exchange resin is displayed on the display means 164, 
such as proper CRT. Moreover, in this example, this MTC estimate is considered as the input of the life 
prediction arithmetic unit 165 of an anion exchange resin, and the exchange stage of the anion exchange 
resin concerned is predicted. This life prediction arithmetic unit 165 can be constituted as a comparator 
cireuiL Namely. »ie 1& .Uiu'eshoW of ine IvITC -value to whiGh-an>*inioL.. -xchatga re^*: oorrespotids io 
ion-exchange capacity level which cannot demonstrate predetermined demineralization capacity, The 
2nd threshold of the MTC value applicable to the ion-exchange capacity level expected to reach said 1st 
threshold by the next regeneration, The 3rd threshold of the MTC value appli cable to the ion-exchange 
capacity level expected to reach said 2nd threshold by repeating about several regeneration, Each of 
which threshold is set up and the exchange stage of the anion exchange resin concerned can be predicted 
by comparing the MTC estimate and these thresholds of the anion exchange resin computed by 
- measurement which.mentioned-ab'6y.e.ll 1-1 :: i r_ .1^ _ :i."."r i:"i z zi :m 
^[0078] "The informationfon^the ex^h ange^gtedfg^ 
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the display means 166 if needed. 

[0079] Next, the case of the mixed ion exchange resin for which an MTC value is used with the 
condensate demineralizer of an electric power plant in an actuation example which investigates 
beforehand the correlation relational data of the amount of exsorption anions and an MTC value using a 
known anion exchange resin is made into an example, and it explains. 

[0080] first, the anion exchange resin which is two or more kinds from which extent in which the ion- 
exchange engine performance (capacity) deteriorated as a result of being used with new (intact) cation 
exchange resin, a new (intact) anion exchange resin, and the condensate demineralizer of an electric 
power plant (fall) differs — preparing — these anion exchange resins — having mentioned above 
(ammonia and sodium sulfate) — the MTC value is correctly calculated by the "MTC value computing 
method" used as evaluation water. In addition, the MTC value of each of said prepared anion exchange 
resin which was called for by this in this example is carried out to 0.5, and 1 .0, 1.5 (above used) and 2.0 
(new article). 

[0081] By using NaOH as an alkali regenerant, regenerating about said anion exchange resin next, and 
****(ing) the sulfuric acid of the specified quantity to the anion exchange resin after playback after that 
The rate (%) of contacting the acid regenerant of the anion exchange resin explained by drawing 2 
considers as the reproduced ion exchange resin of regularity (for example, R-S04 5%). As mixed ion 
exchange resin 21 which mixed the anion exchange resin of each MTC value, and the new cation 
exchange resin beforehand reproduced using the sulfuric acid to each ** Filling up the ion-exchange- 
resin column 20 which simulated the condensate polisher shown in drawing 5 , respectively, and letting 
pure water flow by predetermined SV from the column 20 upper part A part of exhaust water is led to an 
ion chromatography analysis apparatus, and when the condition of 120 minutes passing since pure-water 
water flow initiation, and being called the so-called constant leak is reached, the amount of anions 
(S042-) contained in this exhaust water is measured. 

[0082] It is this actuation R-S04 of an anion exchange resin It carries out, respectively as 0%, 5%, 10%, 
15%, 20%, 25%, and 30%. Drawing 6 shows the change with time when measuring the amount of 
anions (S042-) leaked as the above example from the anion exchange resin of each above-mentioned R- 
S04 % in MTC value 1.5x10-4 m/sec. 

[0083] the S042-leak 120 minutes after an MTC value regenerates the plurality (this example four 
kinds) of a known anion exchange resin and letting pure water (performance-evaluation water) flow by 
the above — every R-S04 % — drawing 7 gathered the data which were obtained independently and 
obtained from these results. Thereby, it is exsorption SO 42 according to each R-S04 %. - The 
correlation relational data of an amount and an MTC value is obtained. 

[0084] It is the exsorption SO 42 which explained drawing 8 above. - Exsorption SO 42 at the time of 
blowing pure water to the condensate polisher of the condensate demineralizer of an actual electric 
power plant on the same conditions as obtaining the correlation relational data of an amount and an 
MTC value - The result of having measured change from water flow initiation of an amount is shown. 
S042 in that 120-minute time after water flow initiation - If a leak is detected and this detection value is 
compared with the correlation relational data of drawing 7 , it turns out that an MTC value can be 
presumed. 

[0085] In addition, although the above explanation has excepted the effect of aging time amount Since 
time amount is the same in many equipments in many cases, by generally aging to sleep in that case 
Wliat -iw iicceSvSaiy just Lo ucifoiiii ilic -abovs-mefttione^ trial ^x^^rAoa ae^ord-ag to the aging time 
amount, and since it is the employment situation of equipment at the design time and it is beforehand 
decided when aging time amount differs, the correlation relational data which performs the trial 
examination doubled with it and corresponds can be prepared. 

[0086] Drawing 9 shows an example of the judgment approach in the case of predicting the exchange 
stage of the anion exchange resin in the life prediction arithmetic unit 165. 

[0087] If the MTC value change measured for every regeneration is plotted with time by the relation 
I^^T^be^ecn an MTC value and time^amounr(;day : s) As for these relation, "generall y it is' c ommon to in clin e 
r^and to become a fixed linear fan^on, :%he^ ^^ - 
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exchange capacity it is incapable to a limitation is made into the threshold of the exchange stage set 
beforehand, or another threshold which approaches the threshold and the need for exchange preparation 
produces is set up, and an exchange stage can be predicted by the comparison with this. Drawing 9 
shows MTC value 1 .00x10-4 m/sec as a threshold which shows an exchange stage, for example. 
[0088] Although the operation gestalt 2 above-mentioned operation gestalt 1 explained the example at 
the time of making into constant value peculiar to equipment R-S04 % generated by regeneration The 
amount of generation of R-S04 % may employ R-S04 % as constant value of an equipment proper, 
when it is decided by the formation location of the separation side 704 formed in a regeneration tower 7 
at the time of playback so that explanation of drawing 2 may show, and the separation side 704 is 
always formed in a fixed location. 

[0089] However, like a condensate demineralizer, in the case of the ion exchange equipment which has 
two or more condensate polishers (usually three or more columns), it is difficult to make the same 
strictly capacity of the cation exchange resin with which the condensate polisher of these plurality is 
filled up, and an anion exchange resin, and the fill is [ in the case of ] somewhat different for every 
condensate polisher in many cases. In such a case, since the locations of the separation side formed in a 
regeneration tower for every ion exchange resin with which each condensate polisher is filled up differ, 
the amounts of R-S04 % generated by regeneration also differing each time, therefore presuming an 
MTC value by making R-S04 % into constant value in this case, even if it is the same equipment has 
unreasonableness. 

[0090] In such a case, it is desirable to measure automatically the location of the separation side formed 
in a regeneration tower for every regeneration, to ask for R-S04 % generated from the relation between 
this measured separation side location and the criteria separation side location beforehand set up at the 
time of an equipment design, and to presume an MTC value from a graph like said drawing 7 based on 
this R-S04%. 

[0091] Drawing 10 is the location of a criteria separation side, and R-S04 to generate. It is the graph 
which shows an example of relation comparatively (R-S04 %), and an axis of abscissa shows a criteria 
separation side location for the distance of a criteria separation side and the separation side actually 
formed as "0." (+) is the case where an actual separation side is formed more nearly up than a criteria 
separation side, and (-) means the case where a separation side is formed down the criteria separation 
side. If it asks for such a graph beforehand, it can ask for R-S04 % at that time only by measuring the 
location of the separation side formed in a regeneration tower. The above-mentioned criteria separation 
side is set as the location of about 100mm of collector bottoms. 

[0092] in addition, as an approach of measuring the location of a separation side For example, a 
photograph is taken with image pick-up means, such as a CCD camera which attached the location of 
the separation side formed in a regeneration tower to the inspection hole of a regeneration tower, as 
proposed by JP, 5 8-8803 8, A. From the acquired photography information, as proposed by the approach 
of detecting the formation location of a separation side based on the difference in the color of cation 
exchange resin and an anion exchange resin, and JP,4-83538,A The approach of detecting the formation 
location of a separation side from the photography information acquired by the image pick-up means 
based on a difference of the particle size of the cation exchange resin which exists near a separation side, 
and an anion exchange resin etc. can be used. 

[0093] Although the example of three operation gestalten illustrates the case where a hydrochloric acid 
is iiseu hn <tii ati;: Lc^eijemMi 0)kk said operator; 5est&!t L.oov:^;-!;v;* )3oin this case, Lhc cation 
exchange resin of a new article (intact) first, The anion exchange resin which is two or more kinds from 
which extent in which the ion-exchange engine performance (capacity) deteriorated as a result of being 
used with a new (intact) anion exchange resin and the condensate demineralizer of an electric power 
plant (fall) differs is prepared. About these anion exchange resins, the MTC value is correctly calculated 
by the "MTC value computing method" mentioned above. 

[0094] By using NaOH as an alkali regenerant, regenerating about said anion exchange resin next, and 
..****(ing) the hydrochloric acid of the specified quantity tothe anion exchafrgeJeslnlafte^ 
that The rate (%) of contacting the acid regenerant of the anion exchange resin explained^by digwing£2^ 
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considers as fixed reproduced ion exchange resin. As mixed ion exchange resin 21 which mixed the 
anion exchange resin of each MTC value, and the new cation exchange resin beforehand reproduced 
using the hydrochloric acid to each ** Filling up the ion-exchange-resin column 20 which simulated the 
condensate polisher shown in drawing 5 , respectively, and letting pure water flow by predetermined SV 
from the column 20 upper part A part of exhaust water is led to an ion chromatography analysis 
apparatus, and when the condition of 120 minutes passing since pure-water water flow initiation, and 
being called the so-called constant leak is reached, the amount of anions (C1-) contained in this exhaust 
water is measured. 

[0095] It is this actuation R-Cl of an anion exchange resin - It carries out, respectively as 0%, 5%, 10%, 
1 5%, 20%, 25%, and 30%. Drawing 1 1 shows the change with time when measuring the amount of 
anions (C1-) leaked as the above example from the above-mentioned R-C1% each in MTC value 1 .6x10- 
4 m/sec of anion exchange resin. CI 120 minutes after an MTC value regenerates the plurality (this 
example four kinds) of a known anion exchange resin and letting pure water (performance-evaluation 
water) flow by the above - Drawing 12 gathered the data with which the leak was independently 
obtained R-C1% each, and was obtained from these results. Thereby, it is Exsorption CI independently 
R-C1% each. - The correlation relational data of an amount and an MTC value is obtained. 
[0096] Drawing 13 is the exsorption CI explained above. - Exsorption CI at the time of blowing pure 
water to the condensate polisher of the condensate demineralizer of an actual electric power plant on the 
same conditions as obtaining the correlation relational data of an amount and an MTC value - The result 
of having measured change from water flow initiation of an amount is shown. CI in that 120-minute 
time after water flow initiation - If a leak is detected and this detection value is compared with the 
correlation relational data of drawing 1 1 , it turns out that an MTC value can be presumed. 
[0097] 

[Effect of the Invention] According to this invention, it is effective in the ability to offer the approach 
and equipment which can measure correctly the judgment of the degradation degree of the conventional 
anion exchange resin with which insufficiency thru/or much more improvement is called for each 
industrially with time, as a result prior prediction of an exchange stage. 

[0098] Moreover, according to this invention, a performance evaluation can be carried out in the in-line 
condition, without picking out outside the anion exchange resin actually used in ion exchange units, 
such as a condensate demineralizer, from the equipment concerned, and it is effective in the ability to 
offer the approach which lost the effort of measurement, and the futility of time amount by this, and 
equipment. 

[0099] Furthermore, according to this invention, by carrying out a performance evaluation within 
equipment (in-line), effect of a difference of the performance degradation by the particle size 
distribution of resin etc. is lessened, and it is effective in it being exact and being able to perform a 
performance evaluation with a high precision etc. 

[0100] Furthermore, according to this invention, it is especially designed individually by the real unit by 
various reasons again. The performance degradation condition of the anion exchange resin of the 
condensate demineralizer which is attached to various actual generation-of-electrical-energy facilities 
with which structures differ as a result and employment situations also differ, and is working Moreover, 
the effect of the element of a proper is mitigated thru/or canceled to each facility employed individually, 
it is effective in the ability to evaluate and judge as correctly as possible the engine performance of an 
anion exchange rs::hi. as a result llie c*.« -riaiig^ stage r^this rriiri; ! ^-i ; dep!o'rnient of ion exchange resiu 
and reduction of the amount of trash can be aimed at. 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The performance-evaluation approach of the anion exchange resin used with the ion exchange 
unit characterized by presuming the mass transfer coefficient (MTC) value of the anion exchange resin 
concerned based on the measured value which measured and obtained the amount of anions which lets 
performance-evaluation water flow to the anion exchange resin which regenerated, and is leaked in this 
performance-evaluation water. 

[Claim 2] The performance-evaluation approach of the anion exchange resin which used with the ion 
exchange unit characterize by to presume the mass transfer coefficient ( MTC ) value of this anion 
exchange resin based on the measured value which measured and obtained the amount of anions which 
let performance-evaluation water flow to the anion exchange resin after regeneration , and leak during 
this water flow in the equipment which have the water-flow network prepared so that an anion exchange 
resin might remove impurity ion , and the recovered line which carry out chemical playback and return 
this anion exchange resin to a water-flow network . 

[Claim 3] In the equipment which has the water flow network prepared so that an anion exchange resin 
and cation exchange resin might remove impurity ion, and the recovered line which carries out chemical 
playback of the cation exchange resin at least It lets performance-evaluation water flow on the mixed ion 
exchange resin of the cation exchange resin after regeneration, and an anion exchange resin. Hie 
performance-evaluation approach of the anion exchange resin used with the ion exchange unit 
characterized by presuming the mass transfer coefficient (MTC) value of the anion exchange resin 
concerned based on the measured value of the amount of exsorption anions which measured and 
obtained the amount of anions leaked during this water flow. 

[Claim 4] The performance-evaluation approach of the anion exchange resin which the performance- 
evaluation water which lets water flow to an anion exchange resin used in claim 1 thru/or either of 3 
with the ion exchange unit characterized by being high purity waters, such as pure water which does not 
contain ion, and ultrapure water, or condensation. 

[Claim 5] The performance-evaluation approach of the anion exchange resin used in claim 2 thru/or 
either of 4 with the ion exchange unit characterized by letting performance-evaluation water flow after 
returning the ion exchange resin after regeneration to a water flow network. 
[Claim 6] In claim 1 thru/or either of 5 presumption of a mass transfer coefficient (MTC) value By 
t preparing two or more anion exchange resins with which the value of a. mass transfer coefficient is 
kuuvvii, and the values differ; and letting performance-evdluauOju water iiow /or every anion exchange 
resins of these The correlation of the value of the mass transfer coefficient concerned and the measured 
value of the amount of anions leaked performance-evaluation underwater is beforehand investigated 
according to each anion exchange resin with which mass transfer coefficient values differ. From the 
measured value of the amount of anions leaked when both correlation relational data is obtained and it 
lets performance-evaluation water flow to the anion exchange resin of the measuring object The 

performance-evaluation approachjof the anion exchange resin used with the ion exchange unit 

characterized by presuming the mass tj^jferR 
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measuring object concerned based on said said correlation relational data which investigated beforehand 
and was obtained. 

[Claim 7] the rate (%) that these some anion exchange resins contact an acid regenerant in claim 6 in the 
correlation relational data of the amount of anions leaked from the value and this anion exchange resin 
of the mass transfer coefficient about the anion exchange resin of mass transfer coefficient (MTC) value 
known investigated beforehand - the performance-evaluation approach of the anion exchange resin used 
with the ion exchange unit characterized by asking independently. 

[Claim 8] time amount die length after regenerating an anion exchange resin in claim 6 or 7 for the 
correlation relational data of the value of the mass transfer coefficient about the anion exchange resin of 
mass transfer coefficient (MTC) value known, and the amount of anions leaked from this anion 
exchange resin, until it lets performance-evaluation water flow - the performance-evaluation approach 
of the anion exchange resin used with the ion exchange unit characterized by asking independently. 
[Claim 9] In claim 6 thru/or either of 8 presumption of a mass transfer coefficient (MTC) value It asks 
for the calibration-curve data in which the relation between the amount of exsorption anions and a mass 
transfer coefficient (MTC) value is shown based on the correlation relational data of a mass transfer 
coefficient (MTC) value and the amount of exsorption anions beforehand. The performance-evaluation 
approach of the anion exchange resin used with the ion exchange unit characterized by calculating the 
mass transfer coefficient (MTC) value of a measuring object anion exchange resin using these 
calibration-curve data from the measured value of the amount of exsorption anions obtained when it let 
performance-evaluation water flow to the anion exchange resin of the measuring object. 
[Claim 10] The performance-evaluation approach of the anion exchange resin used with the ion 
exchange unit characterized by being a time of the time of measuring the anion leak leaked from an 
anion exchange resin in claim 1 thru/or either of 9 becoming minute [ the anion exsorption value change 
contained in the performance-evaluation underwater which lets water flow ]. 
[Claim 11] The performance-evaluation approach of the anion exchange resin used with the ion 
exchange unit characterized by being a time of the time of measuring the anion leak leaked from an 
anion exchange resin in claim 1 thru/or either of 9 carrying out predetermined time progress after 
carrying out water flow initiation of the performance-evaluation water to the anion exchange resin. 
[Claim 12] The performance-evaluation approach of the anion exchange resin which the object which 
presumes a mass transfer coefficient (MTC) value used in claim 1 thru/or either of 1 1 with the ion 
exchange unit characterized by being the anion exchange resin used with the condensate demineralizer 
installed in the condensation circulation network of an electric power plant. 

[Claim 13] It lets performance-evaluation water flow to two or more anion exchange resins with which a 
mass transfer coefficient (MTC) value is known, and the values differ. The record means which 
recorded the result of having investigated beforehand the correlation relational data of the mass transfer 
coefficient (MTC) value according to each anion exchange resin, and the amount of exsorption anions, 
by measuring the amount of anions leaked during the water flow, A measurement means to measure the 
amount of anions leaked to the performance-evaluation underwater which let water flow to the anion 
exchange resin after regeneration, Performance-evaluation equipment of the anion exchange resin 
characterized by having an operation means to calculate the mass transfer coefficient (MTC) value of 
the anion exchange resin this measured from the measured this amount of anions, and the recording 
information of said record means. 

rr^i oity» 141 performance- CYctlusticn cquiprncnt n f the ?Jiion 6 v ch £.p . r Q si n characterised by having a 
judgment means to compare the threshold of MTC beforehand determined as the mass transfer 
coefficient (MTC) value of the anion exchange resin obtained with the operation means in claim 13, and 
to judge the exchange stage of an anion exchange resin. 

[Claim 15] the time-amount die length until the record means which recorded correlation relational data 
with the amount of anions leaked in claim 13 or 14 when it lets performance-evaluation water flow to 
the mass transfer coefficient (MTC) value and each anion exchange resin according to each anion 
_ exchange resin lets performance-evaluation water flow a rate [ that some anion exchange resins contact 
5ah a^id regeneranf ] (%) exception, and/or after regeneration — the performance-evaluation equipment of 
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the anion exchange resin characterized by to record correlation relational data independently. 
[Claim 16] Performance-evaluation equipment of the anion exchange resin characterized by having an 
external input means to specify the correlation relational data applicable to the anion exchange resin of 
the measuring object in claim 15. 



[Translation done.] 



